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VL Of the Structure and Difeafes of Arthu~

lating Cartilages, by William Hunter, Sur-

geon.

Read June i. HpHE Fabric of the Joints in the
IJ4,3 *

JL Human Body is a Subjeft fo much
the more entertaining, as it muft ftrikc every one that

confiders it attentively with an Idea of fine mecha-

nicai Composition. Where- ever the Motion of one

Bone upon another is requifite, there we find an ex-

cellent Apparatus for rendering that Motion fafe and
free : We fee, for Inftance, the Extremity of one
Bone moulded into an orbicular Cavity, to receive

the Head of another, in order to afford it an extenfive

Play. Both are covered with a fmooth elaftic Cruft,

to prevent mutual Abrafion ; connected with ftrong

Ligaments, to prevent Diflocation i and inclofed in a

Bag that contains a proper Fluid depofited there, for

lubricating the Two contiguous Surfaces. So much
in general.

But if Curiofity lead us a Step further, to examine

the Peculiarities of each Articulation, we meet with

a Variety of Compofition calculated to all the Varie-

ties of Motion requifite in the Human Body, Is the

Motion to be free and extenfive in one Place? There
we find the whole Apparatus contrived accordingly.

Ought it to be more confined in another ? Here we
find it. happily limited, in fhort, as Nature's Inten-

tions are various, her • Workmanfhip is varied accord-

ingly,

Thcfe
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Thefc are obvious Refle&ions, and, perhaps, as old

as the Infpe&ion of dead Bodies. But modern Ana-
tomifts have gone further: They have brought the

Articulations, as well as the other Parts of the Body,

under a narrow Inquiry, and entered into the minuted:

Parts of their Compofition. The Bones have been

traced Fibre after Fibre 5 but the Cartilages, as far as

I can learn, have not hitherto been fufficiently ex-

plained. After feme fruitlcfs Attempts by macerat-

ing and boiling the Cartilages in different Menftrna*

I fell upon the Method not only of bringing then

fibrous Texture to View, but of tracing the Dire&ion

and Arrangement of thofe Fibres. I fhall therefore

endeavour to give a fhort Account of the Stru&urc

of articulating Cartilages, and make a few Obferva*

tions on their Difcafes, with a View to advance a

rational Explication of their morbid Thanomena*
An articulating Cartilage is an elaftic Subftance

uniformly compaft, of a white Colour, and fomewhat
diaphanous, having a fmooth polifhed Surface covered

with a Membrane > harder and more brittle than a

Ligament, fofter and more pliable than a Bone*

When an articulating Cartilage is well prepared, it

feels foft, yields to the Touch, but rcftores itfelf to

its former Equality of Surface when the Prcflfure is

taken off. This Surface, when viewed through a

Glafs, appears like a Piece of Velvet. If we en-

deavour to peel the Cartilage off in Lamella* we
find it impra&icable $ but, if we ufe a certain degree

of Force, it feparates from the Bone in fmall Parcels >

and we never find the Edge of the remaining Part

oblique, but always perpendicular to the fubjacent

Surface of the Bone. If we view this Edge through
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a Glafs, it appears like the Edge of Velvet ; a Mafs

of fhort and nearly parallel Fibres rifing from the

Bone, and terminating at the external Surface of the

Cartilage: And the Bone itfelf is planned out into

fmall circular Dimples, where the little Bundles of

the cartilaginous Fibres were fixed. Thus we may
compare the Texture of a Cartilage to the Pile of

Velvet, its Fibres rifing up from the Bone, as the

filky Threads of that rife from the woven Cloth or

Bqfis. In both Subftances the fhort Threads fink

and bend in Waves upon being compreffed j but, by

the Power of Elafticity, recover their perpendicular

Bearing, as foon as they are no longer fubje&cd to

a comprclfing Force. If another Comparifon was
nccefiary, we might inftance the Flower of any
corymbiferous Plant, where the Flofculi and Sta-

mina reprefent the little Bundles of cartilaginous

Fibres ? and the Calyx, upon which they are planted,

bears Analogy to the Bone.

Now thefe perpendicular Fibres make the greateft

Part of the cartilaginous Subftance; but without
Doubt there are likewife tranfverfe Fibrils which con-

nect them, and make the Whole a folid Body , though
thefe laft are not eafily feen, becaufe being very

tender, they are deftroyed iri preparing the Car-

tilage.-

We are told by Anatomifls, that Cartilages are

covered with a Membrane named 'Perichondrium.

It they mean the Cartilages of the Ribs, Larynx,
Ear, &c. there, indeed, fuch a Membrane is very

confpicuous* but the Perichondrium of the fmooth
articulating Cartilages is fo fine, and firmly braced

upon the Surface, (hat there is room to doubt whe-
ther
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ther it has been often demonftratcd, or rightly under-

ftood. This Membrane, however, I have raifed in

pretty large Pieces after macerating; and find it to

be a Continuation of that fine, fmooth Membrane
that lines the capfular Ligament, folded over the End
of the Bone from where that Ligament is inferted.

On the Neck of the Bone, or between the Infertion

of the Ligament, and Border of the Cartilage, it is very

confpicuous, and may be pulled up with a Pair of

Pincers; but where it covers the Cartilage, it coheres

to it fo clofely, that it is not to be traced in the

recent Subjeft without great Care and Delicacy. In

this Particular it refembles that Membrane which is

common to the Eye-lids and the Fore-part of the

Eye-ball, and which is loofely connected with the

Albuginedy but ftrongly attached to the Cornea.

From this Dcfcription it is plain, that every Joint

is invefted with a Membrane, which forms a com-
plete Bag, and gives a Covering to every thing

within the Articulation, in the fame Manner as the

Peritonaeum inverts not only the Tarietes, but the

Contents of the Abdomen.
The Blood-vefTels are fo fmall, that they do not

admit the red Globules of the Blood ; fo that they

remained in a great meafure unknown, till the Art

of filling the vafcular Syftem with a liquid Wax
brought them to Light. Nor even by this Method
are we able, in adult Subje&s, to demonftrate the

Veffels of the true cartilaginous Subftance; the Far,

Glands, and Ligaments, (hall be red with injedted

Veffels, while not one coloured Speck appears upon
the Cartilage itfelf. In very young Subje&s, after a

fubtlc Injeftion? they are very obvious ; and I have

found
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found their Courfe to be as follows : All round the

Neck of the Bone there are a great Number of
Arteries and Veins, which ramify into fmaller

Branches, and communicate with one another by
frequent Anajlomofesy like thofe of the Mcfentery.
This might be called the Circulus Articuli Vqfcu-
lofusy the vafcular Border of the Joint. The final!

Branches divide into ftill fmaller ones upon the

adjoining Surface, in their Progrefs towards the

Centre of the Cartilage. We are very feldom able

to trace them into its Subftance, becaufe they ter-

minate abruptly at the Edge of the Cartilage, like

the VefTels on the Mbuginea Oculi when they come
to the Cornea. The larger Veffels, which compofe
the vafcular Circle, plunge in by a great Number of
fmall Holes, and difperfe themfelves into Branches
between the Cartilage and Bone. From thefe again

there arifes a Crop of fmall fhort Twigs, that (hoot

towards the outer Surface $ and whether they ferve

for nourHhing only, or if .they pour out a dewy
Fluid, I fhall not pretend to determine. However
that be, I cannot help obferving, that the Diftribu-

tion of the Blood-veffels to the articulating Cartilages

is very peculiar, and feems calculated for obviating
great Inconveniences. Had they run on the outer
Surface, the Preffure and Motion of the Two Carti-

lages muft infallibly have occafioned frequent Ob-
ftru&ions, Inflammations, &c. which would foon
have rendered our Motions painful, and at laft intirely

deprived us of them. But by creeping round the

cartilaginous Brim, where there is little Fri&ion, or
under the Cartilage, where there is none, they are

perfectly well defended from fuch Accidents.

It
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It were to be wifhed we could trace the Nerves

of Cartilages : But, in relation to thefe. Organs, here,

as in many other Parts of the Body, we are under a

Neceffity, from the Imperfe&ion of our Senfes, of

being fatisfkd with mere Conje&ure. And though,

from the great Infenfibility of a Cartilage, fome have

doubted of its being furnifhed with Nerves $ yet, as it

is generally allowed, that thefe are zjine qua non in

the Growth and Nourifhment of Animals, we have

no fufficient Reafon to deny their Exiftence in this

particular Part. With regard to the manner of their

Diftribution, we may prefume, from Analogy, that

they follow the fame Courfe with the Blood-veffels.

The articulating Cartilages are moft happily con-

trived to all Purpofes of Motion in thofe Parts. By
their uniform Surface, they move upon one another

with Eafe: By their foft, fmooth, and flippery Sur-

face, mutual Abrafion is prevented : By their Flexi-

bility, the contiguous Surfaces are conftantly adapted

to each other, and the Fri&ion difFufed equally over

the Whole : By their Elafticity, the Violence <5f any

Shock, which may happen in running, jumping, &c.
is broken and gradually fpent; which muft have been

extremely pernicious, if the hard Surfaces of Bones

had been immediately contiguous. As the Courfe

of the cartilaginous Fibres appears calculated chiefly

for this laft Advantage, to illuftrate it, we need only

xcfledt upon the foft undulatory Motion of Coaches,

which Mechanics want to procure by Springs 5 or

upon the Difference betwixt riding a Chamber Horfe

and a real one. To conclude, the Infenfibility of

articulating Cartilages is wifely contrived> as by this

means
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means the neceffary Motions of the Body are per-

formed without Pain.

If we confult the flandard Chirurgical Writers

from Hippocrates down to the prefent Age, we (hall

find, that an ulcerated Cartilage is univerfally allowed

to be a very troublefome Difeafe 5 that it admits of a

Cure with more Difficulty than a carious Bone j and

that, when destroyed, it is never recovered. Hildanus>

in confidering thefe Difeafes, has obferved, that when
the Cartilages of a Joint were deftroyed, the Bones
commonly threw out a cementing Callus ; and thus

a bony AnchyloJis> or immoveable Continuity, was
formed where the moveable Joint had been. So far

as I have had Opportunities of examining difeafcd

Joints, either after Death or Amputation, I have

found, according to the Nature and Stage of the

Difeafe, the Cartilages in fome Parts redifh and lax 5

or foft and fpongy; orraifed up in Blifters from the

Bone 5 or quite eroded, and, perhaps, the Extremities

of the Bones carious 5 or, laftly, a bony Anchylojis

formed. But I could never fee, nor indeed hear of,

the leaft Appearance of an Exfoliation from the

Surface of the Cartilage. Now, if we compare the

Texture and morbid Thanomena of thofe Cartilages

together, all the difeafed Appearances will admit of

as rational a Solution, as perhaps any other Part of
the vitiated Oeconomy.

It appears from Maceration, that the tranfverfe

Fibrils are extremely tender and diffolublej and that

the Cohefion of the Parts of the ftrait Fibres is ftronger

than their Cohefion with the Bone. When a Car-

tilage therefore is inflamed, and foaked in purulent

Matter,
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Matter, the tranfverfe or conne&ing Fibres will the

fooneft give way, and the Cartilage becomes more
or left red and foft, &c. If the Diforder goes on a

little longer, the Cartilage does not throw off a

Slough, but feparates from the Bone, where the

Force of Cohefion is leaft, and where the Difeafe

foon arrives, by reafon of the Thinnefs of the Car-

tilage. When the Bone is thus expofed, the Matter

of the Ulcer, or Motion of the Joint, corrodes or

abrades the bony Fibres. If the Conftitution is good>

thefe will fhoot forth a Callus \ which either cements
the oppofite Bones of the Articulation, or fills up the

Cavity of the Joint, and for the future prevents Mo*
tion. But if, unfortunately, the Patient labours under
a bad Habit of Body, the Malignancy, having got
Root in the Bone, will daily gain ground, the Ca-
ries will fpread, and at laft the unhappy Pcrfon mull
fubmit to Extirpation, a doubtful Remedy, or weat
out a painful, though probably a fhort Life.

Explication of the Figur e.

Figure i. Tab, IV. Reprefents a View ofthe Patella

on the Backjtde, where it is covered with a
frnooth Cartilage. In this we may obferve,

AAA A. The Surface of the Cartilage, appearing^

when the Perichondrium is removed, like Velvet.

Near the Middle, Tart of the Cartilage is taken
out, in order to fhew

B. Thefubjacent Surface of the Bone: And
C. The Thicknefs of the Cartilage, where the per-

pendicular Fibres arefeen very diftinttly.

D. Thefcabrous lower Toint of this Bone, into which
the Ligament is infertedthat binds it to the Tibia.

Y y y VII. Tart
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